the concept of ubiquitous computing allows the seamless: anywhere, anytime, anyone interaction of computing devices and technology. Ubiquitous commerce simply known as u-commerce is an evolution of commerce based on recent innovations and advancement in computing technology. The aim of this study is to understand the impact of ubiquitous computing technologies on users, with a special focus on ubiquitous commerce. The study used the quantitative method and targeted the mobile device users for online shopping in Nigeria with convenience sampling technique. The data was analyzed using SmartPLS 2.0 with partial least square structural equation modelling. The study results confirmed the significant role of trust as a mediator between the reputation and u-commerce user's experience, and usability and privacy directly predict the ubiquitous commerce user's experience. The study advances with managerial implications, pinpointed limitations, and propose future studies.
Introduction
The pervasiveness of computers, the internet, and technology on the globe has significant influence on a different facet of the society: governance, economy, commerce, education, industry, and healthcare. Ubiquitous computing is a principle in computer science and software engineering where computing power is made to appear anytime and everywhere using any device in any format. The concept of ubiquitous computing allows the seamless: anywhere anytime anyone interaction of computing devices and technology. Ubiquitous commerce simply known as u-commerce is an evolution of commerce based on recent innovations and advancement in computing technology. Conceptually, it is an extension of electronic commerce (e-commerce), and mobile commerce (m-commerce) [50] . The advancement of technology and its application to the industrial growth of commerce can be traced to common elements that exist between ubiquitous computing and ubiquitous commerce as revealed by Watson et al. [53] , Junglas and Watson, [27] . These elements are called u-construct, ubiquity, uniqueness, universal, and unison [53] [27] . Some of the factors affecting the adoption and usability of u-commerce in the society were discussed to consist of familiarity with the technology, policy, and security concern Hi and Wie [53] . Though these concerns are universal, however, African countries such as Nigeria have shown far-reaching issues affecting the application of ubiquitous computing technologies, especially to the commerce sector. Most African countries have poor infrastructure to sustain the dynamism of computing technologies and growing consumers' population, and issues with privacy, trust, security, and usability are common. For example, the information on the total number of Nigerian active subscribers of internet data services utilizing GSM technologies in May 2017 indicated more than 91 million (country of 190 million people [61] ) in comparison to a total of more than 38 million in May 2013, showing 58% increase within the period of 3 years [41] . Moreover, it has been estimated that by the year 2050 Nigeria will be the third largest country in the world [59] , without commensurate infrastructural development. However, the huge population and active population workforce could steer growth, but only if there is a corresponding investment in the commercial sector of Nigeria. It is only this conditional development that could allay the fears of consumers willing to adopt ucommerce. Therefore, it is time to commence building a formidable foundation for the future of technology-driven African society.
The aim of this study is to understand the impact of ubiquitous computing technologies on users, with a special focus on u-commerce. Furthermore, the study will unravel users' experience in u-commerce and the existing relationship between usability, privacy, trust, and reputation as important components of u-commerce.
2
Theoretical background and hypotheses development
Ubiquitous computing and commerce in Nigeria
Over the years, technology has grown from generation to generation. In the early 19's, mainframe computers dominated the computing scene based on the principle of one computer serving many people. Today we have a countless number of computers interconnected for sharing information seamlessly, which was the conceived idea of Mark Weiser in 1988 at the Computer Science Lab at Xerox PARC. According to Jaydip, ubiquitous computing has few challenges that are inherent in the technology that affects its deployment across the world [30] . These challenges are categorized as technical, social and economic, which posed a serious limitation to the embracing and adoption of u-computing in the developing countries [60] . The issues of interoperability between different available devices and platforms have a great impact on wider acceptation of u-computing in developing countries. Socially, many developing countries including Nigeria have not gotten it all right in their approach to policy formulation and legal framework that can critically take care of data integrity and privacy. While privacy and integrity of data may not be the primary concern in the production iJIM -Vol. 12, No. 3, 2018 of services, users are skeptical of the integrity of their data, and this creates suspicion and distrust that has hampered full deployment of u-computing. Again, the level of infrastructural development for instance power and internet connectivity in the domain of discussion is not sufficient to cater and sustain the implementation of ubiquitous computing. Apart from social and technical issues, the economic situation of a country has a great impact on the adoption of ubiquitous computing which should have a direct benefit on the socio-economic development of such country. Amidst all these challenges, Nigeria and indeed other African countries are exploiting the advancement in technology thereby embracing u-commerce as the future for a sustainable economic environment.
Globally, the history of e-commerce will not be complete without the E-bay, Dell, Amazon, and other big household names in e-commerce. The transformation of the internet in 1991, which led to its commercial use usher in e-commerce with electronic selling and buying via Electronic Data Interchange (EDI) and Electronic Funds Transfer (EFT). These technologies facilitate information sharing and electronic business transactions [9] . Since the emergence of these technologies the internet has been used for several purposes and gaining popularity steadily. In 1994, the Hypertext Protocol and Digital Subscriber Line surfaced for quick accessibility and connection to the internet [9] . The year 2000, connect some companies in the United States and Western Europe to display their services on the web while the story changed to a record of $700 billion transactions from the emergent of Business-to-Business (B2B) model [9] . E-commerce is progressive and, presently, there are springing up models such as Business-to-Customers (B2C), Business-to-Government (B2G). The revolution of the internet, world-wide-web, and ubiquitous computing has brought innovation to the developing countries, and this development is influencing e-commerce despite the limitation of infrastructural facilities such as regular power supply, fast internet connectivity, secure online payment systems, and efficient logistics. The story of hawking, street vending, small retail store shopping, shopping mall buying and selling has metamorphosed to the online store to save time and create a scalable business that facilitates all round the clock business transactions. Nigeria is among the leading African countries that witnessed the emergence and growing e-commerce, mcommerce and now ready for u-commerce, which is pervading the online business in the developed countries [28] . Electronic commerce began to make a wave in Nigeria in less than a decade, and its landmark in tapping from the emerging wealth of a developing country is outstanding. Nigeria is making progress in online business transactions, but shopping convenience, price, and shopping experience are among the motivating factors of adopting online shopping while delivery time, internet connectivity, lack of legislation on cyber-crimes and security issues constitutes the inhibitors of online shopping in the context of developing nations [47] . Payment for goods purchased is a problem in Africa and cash on delivery is the common method of payment in Nigeria. This risky payment in Africa is contrary to the cashless economy of the developed countries [47] . E-commerce is contributing to the economy of Nigeria by engaging the jobless. For instance, Jumia one of the leading e-commerce merchants in Nigeria has more than 3000 native employees, and this economic impact is common with other e-commerce merchants in Nigeria as the total job created by the e-commerce merchants accrue to more than 12,000 employees since 2012 [47] [28] [2] . To improve their customers and vendors experience, the e-commerce merchants have been making use of direct messaging, live chat, snap and share with mobile apps, referral program, and online badges to classify their sellers ranking according to their sales volumes [47] . Africa has an excellent growth record of 25.8% as against the rest of the world's growth rate of 16.8% [28] . This Africa success record has infected Nigeria, and according to the Business Day, e-commerce market is advancing in growth with 25% rate per year and beyond N255 billion annual market potentials [26] . Despite the benefits of e-commerce to the sellers, buyers, and the society, the ucommerce added the advantages of over-the-top convenience, customization, value creation, interoperability, and efficient usability. The relevance of u-commerce is not without a challenge of privacy concern [13]. There is a gap in the convergence of ucommerce in the developing countries most especially Nigeria, and since its population has been projected to reach 440 million in the year 2050, u-commerce will be one of the panacea to cater for a large number of online shopper's inflows [46] . Some studies have focused on m-commerce in Nigeria. Ayo et al. [1] , examined the prospects of m-commerce in Nigeria using SWOT analysis as an evaluation technique to ascertain the strengths, weaknesses, opportunities, and threats of mcommerce. They discovered that the diffusion of mobile devices in Nigeria is a force and harbinger of possibilities for m-commerce implementation but the major threats are insecurity, constant power outage, and high cost of services. Obe and Balogun, [43] study was related to Ayo et al. [1] as they investigate the practice of mcommerce in Nigeria with a focus on enabling technologies and emerging applications. Obe, and Balogun, [43] discovered a digital divide in Nigeria m-commerce despite its progress and suggested information technology awareness with politicians at the forefront. They also recommend security and privacy study to the future research. A year later, Charles et al. [10] studied the prospects of e-commerce and its inhibitors with PEST (Political, Economic, Social, and Technological) analysis technique. Flavian et al. [16] found that Automatic Teller Machine (ATM) is the most popular mode of payment and argues that ATM not suitable for e-commerce implementation. A few years later, the merchants and vendors of e-commerce switch over to cash-on-delivery payment method to allay the fear of online payment insecurity. Fornell et al. [17] examined two opposite view of risk and trust about online shoppers and vendors. To resolve the discrepancy of risk and trust, Fornell et al. [17] suggest quick government intervention with a solution to legal issues that surround ecommerce operations and success in Nigeria. Gabriel et al. [20] had a reflection of online shopping in Nigeria and discovered the infancy of online shopping while compared with the developed countries.
This study discovered a gap in rigorous statistics data analysis using advanced data analysis technique like Structural Equation Modelling (SEM) to evaluate the security concerns of consumers using ubiquitous computing technology such as u-commerce in Nigeria, and it is the intention of the study to fill this gap by employing Variance-Based-SEM. This study is theoretical and empirically driven, as it applied the integration theory of usability, privacy, trust, reputation, and experience to prove their association. The study argues that u-commerce experience in Nigeria context will posi-tively influence the existing m-commerce and the study found that trust is the highest predictor of a reputable u-commerce in Nigeria. The study advance with literature reassessment, explore methodology, present data analysis results, gives theoretical contribution and implications and finally pinpoint the limitations and propose future studies.
2.2
Users experience: usability, trust, privacy, and reputation in u-commerce Usability. Usability is the degree in which a product can be used in a specific application context by a specific user to achieve a specific goal with effectiveness, efficiency, and satisfaction [3] . Usability is commonly understood as a broad notion indicating the quality-in-use of interactive systems [3] , [31] . Various definitions exist in literature on usability [31] , [42] . Nielsen [42] defining usability from a larger part of a view, that it is envisaged as fine and functional user interface positioning all probable usability issues. Similarly, Nielsen [42] suggested many guidelines for usability, as a learning ability, user-friendliness, well integration of functions, ease of navigation, consistency of the design as assistance for the designers.
Surveys of mobile internet users indicate usability is the biggest source of frustration [15] , [48] , [58] . Before mobile commerce merchant can address the usability challenge, and before the benefits of u-commerce can be leveraged, the effect of its usability on shoppers' experience would need to be adequately addressed. The study, therefore, hypothesized that;
H1: Usability of ubiquitous mobile devices will positively influence the shopping experience of u-commerce users.
Privacy. The longing of the people to make a choice freely, in different situations and the degree of exposing themselves, their attitude, and their behavior to others is referred to as privacy [62] . According to McCloskey [39] , privacy exists when consumers can control their personal information or restrict the use of their personal information [11] . Galanxhi and Fiona [18] found in their study that decision to conduct e-commerce transactions by internet users are influenced by privacy concerns. In the context of mobile money, Kumar, and Riti [32] found out that privacy concern positively influences user experience. In this study, privacy confidence of online shopping is hypothesized to positively affect the experience of customers. The authors therefore hypothesized thus;
H2: Privacy confidence of online shopping will positively enhance the experience of u-commerce users.
Reputation. Casalo et al. [12] defined reputation as a measure of a company's credibility, which results from the relationship among the company's promises and fulfilment. Extant studies have shown the relationship between reputation and consumer trust [24] , [64] . Studies such as in [35] , [21] , [45] further indicates that positive reputation of online service providers significantly influenced consumers' trust in online vendors. Positive company reputation results in a trusting relationship between the consumers and the company while the existence of a negative business reputation results in a less trusting relationship [4] . Since relationship exists between reputation, trust, and experience as evident in previous studies, this study further validates the claim and hypothesized that:
H3a: The reputation of merchants and vendors of u-commerce will positively influence the confidence of customers.
H3b: The higher the reputation, the stronger the relationship between trust and ucommerce experience.
Trust. In an online environment, trust has been found to be significant in decision making for online transactions [5] , [52] . Flavian et al. [16] , Qureshi et al. [49] have also found trust to be a key predictor of both initial online purchase and repeat purchase. Surveys show that the success of current online shopping sites is primarily attributed to the fact that they earned the trust of users [49] . On the other hand, lack of consumer trust has been identified as one of the greatest barriers hindering online commercial transactions [29] , [14] . It is an important predictor of online consumer behavior as it influences the intended use of an e-commerce website [49] . According to Ha and Stoel, [22] consumers thus rely upon their trust in the vendor or the internet to mitigate the effects of their uncertainty toward their relationships (as buyer and seller) in the online environment. Since customers trust can affect their experience, the study thus hypothesized that;
H4: A trusted u-commerce platform will positively influence online shopper's experience.
User's experience. User experience is referred to as the perception an individual form from using or anticipated use of a product, service or an information system [32] . According to Olaleye et al. [44] , the user experience is all encompassing as it affects the emotion and the attitude of the user of a product or services. It was further stressed that taking the user experience serious will lessen system user's complaints, brand switch and customer's churning while its neglect will be devastating to the company progress. User experience in this study is a dependent variable. The ucommerce experience determines the degree of trustworthiness and the rate of usability. The study thus hypothesized that:
H5: The higher the ubiquitous experience, the stronger the relationship between trust and usability. The study adapted questions from the extant studies to pave the way for validity and used 7-point Likert scales ranging from strongly disagree as the lowest to strongly agree as the highest scales. Usability from Lewis et al. [34] , trust, Lin and Wang [37] , privacy and reputation, Teo and Liu [54] , experience, Li et al. [36] . Demographic questions were added to the questionnaire on gender, age brackets, status, and mobile devices use (see table 1 ).
Sample and data collection
The study used the quantitative method and targeted the mobile device users for online shopping in Nigeria with convenience sampling technique. The survey was conducted in the South-West geopolitical zone of Nigeria since there are many settlements of the mobile commerce merchants and vendors there than other geopolitical zones of the country. The study utilized paper questionnaire in Nigeria because it is straightforward to use than online survey due to erratic power supply and inconsistent internet connectivity. The study opts for this zone also due to the high literacy level, which facilitates easy communication in the English language. The participants (n=383) varied in sex and status. Male constitute 59.5%, female 40.5%. The respondents, 331 (86.4%) indicates that they are using the tablet while 52 (30.6%) are smartphone users (see table 1 ). The study respondents have engaged themselves in online shopping with tablet/smartphone/laptop and indicate online shopping experience, purchased electronics, books, kitchen utensils and other items. The data collected was analyzed using SmartPLS 2.0 with partial least square structural equation modelling. The authors also examined the interaction effect of trust, experience, and reputation with SmartPLS 2.0. The study chooses SmartPLS statistics software because it is easy to use and have a potential to solve complicated problems statistically. However, it has its own limitation, but extant studies have recommended it as a useful software [49] , [26] , [40] . In the study model, there are five interconnected latent variables, and they are based on well-grounded theories and approaches in m-commerce users' experience in the context of developing country. Based on factor analysis conducted with a SmartPLS, some manifest variables that are not consistent with the model were removed so that the data can fit the model accurately [57] . The study tested the model with a SmartPLS algorithm for reliability, convergent validity and discriminant validity (see tables 2 and 3 for details). Table 4 and 5 revealed the result of the study analysis. The factors loaded well within the acceptable thresholds (0.56 -0.87) and the composite reliability of all the latent variables is greater than the threshold of 0.7. The variance extracted passed the set rule of thumb of 0.5 [6] . The reliability test of Cronbach's alpha that explains the relationship of latent variables and the manifest indicators conform to the verdict of 0.7 [58] . Table 3 is the discriminant table as suggested by [19] with the square root of average variance extracted on bolded diagonal. Additionally, the relationship between trust and experience of u-commerce was mediated by reputation. As Figure 3 illustrates, the standardized regression coefficient between trust and experience was statistically significant. The standardized direct and indirect paths were significant. The authors tested the significance of the indirect effect using bootstrapping procedures, and the result reveals full mediation effect (see Table 4 for details). Figure 4 also depicts how user experience moderates the relationship between trust and usability. Table 5 demonstrates the study model path coefficients and its variation. The usability of ubiquitous mobile devices will positively touch on the shopping experience of mobile commerce users, that is, Usability -> Experience ! = 0.19 and t = 2.89, the result is significant at p < 0.01 and privacy confidence of online shopping will positively enhance the experience of mobile commerce customers, that is, Privacy -> Experience ! = 0.22 and t = 3.25, the result is significant at p < 0.01. The reputation of merchants and vendors of mobile commerce will positively influence the online shoppers experience, Reputation -> Trust ! = 0.78 and t = 28.13, the result is significant at p < 0.01. A trusted mobile commerce platform will positively enhance the confidence of mobile commerce users for online shopping. There is full mediation effects between trust and experience, Trust -> Experience ! = 0.34 and t = 4.36, the result is significant at p < 0.01. Experience moderates the relationship between Trust and Usability, Trust*Experience -> Usability ! = -0.09 and t = 2.20, the result is significant at p < 0.05. According to [66] , the moderation has a quasiinteraction/moderation effects. Both the path of experience and trust are significant to usability. Reputation is the strongest predictor of trust ! = 0.78 while usability is the lowest predictor of experience with ! = 0.19. [67] , [68] , [69] emphasized the importance of R 2 and posits 0.75 as substantial, 0.50 as moderate, and 0.25 as weak rule of thumb for a model goodness of fit.
Study Demography
Trust has the highest variance, and it explains (R 2 = 60.7%). The trust R 2 is higher than the moderate threshold. Mobile commerce experience in the context of Nigeria explains (R 2 = 34.5%) variance of the entire model. The R 2 for experience is higher than the weak verge of 0.25. Hypotheses 1 -4 tested are supported. According to Hair, Hult, Ringle and Sarstedt (2016) , the mediation analysis can be computed as (P1 x P2 = 0.77 x 0.52) for indirect effect and P3 + (P6 x P17) = 0.34 + (0.77 x 0.52) = 0.34 + 0.40 = 0.74 for total effect. The result established mediation effects between trust and experience through reputation and the total effect of the mediation is stronger (Details in Fig. 3 and Table 4 ). 
Discussion and implications
This study analyzed the impact of usability, privacy, trust, and reputation on user's u-commerce experience. The study adopts an empirical perspective in u-commerce service and uses an integrated model to identify the impact of m-commerce user's specific behavior. The factors employed in this study were classified as convenience, confidence, and eminent factors based on the user's u-commerce experience. The study results confirmed the significant role of trust as a mediator between the reputation and u-commerce user's experience, and usability and privacy directly predict the u-commerce user's experience.
Additionally, among the factors, eminent factor such as reputation have significant positive effects on confidence, experience and trust, which emphasizes the interconnectivity of a reputable merchants and vendors with a trusted u-commerce platform and the necessity of privacy and trust assurance to boost effective user's experience of u-commerce [63] , [51] . The empirical study findings also indicate the importance of usability such as convenience and simplicity of u-commerce platform design to attract more users. Despite the versatility of u-commerce, a cumbersome design of ucommerce will deter user's experience [64] .
This study theoretically integrates convenience, confidence, and eminent factors as a unified model of ubiquitous commerce experience. The study makes theoretical contributions in four ways. First, the study contributes to the literature by establishing the validity of an integrated model of convenience, confidence, and eminence to explain the user's experience of ubiquitous commerce [63] .
Second, the study contributes by examining the relationship between convenience (usability), confidence (trust and privacy) and eminence (reputation) and it is interesting that they all have a significant positive relationship in the context of ubiquitous commerce [3] , [38] , [53] , [54] . Third, the study explicates the direct relationship of usability, privacy to user's experience while trust has an indirect relationship to user's experience. It indicates the importance of a trusted u-commerce for reputable merchants and vendors to make a great impact on ubiquitous commerce user's experience [55] . Lastly, the study reveals the mediation effect of reputation between trust and experience and experience moderates the relationship between trust and usability. There is a strong connection between the trust and the u-commerce experience whenever there is a reputable vendor at the background [7] , [58] , [8] . Furthermore, whenever there is positive u-commerce experience, it will build a trust that will lead to increase usability.
Managerial implications
Privacy is one of the major concerns of advancement of u-commerce [32] . The ucommerce users want to know why the merchants and the vendors collect, store and use their data and mutual agreement between the provider, and the user of ucommerce regarding privacy is obscure. For example, a country like Nigeria is yet to have a robust cyber and privacy policy that can build u-commerce user's confidence in online shopping. The study offers three managerial implications. First, the merchants, vendors and other u-commerce stakeholders need to innovate the privacy assurance of their online platform as either silent commerce, television commerce or virtual commerce. There should be emphasis that is backed-up with actions. Elements of confidence such as customers' respect, promise without compromise, the demarcation between expectation and reality should reflect in their privacy policy. Second, the merchants, vendors and the other stakeholders should maximize the integration of ucommerce applications and make use of it to solve the problem of theft, shoplifting, logistics, stocktaking, and fraud detection. Three, to advance commerce digitization and to increase revenue in a developing country such as Nigeria, the mobile commerce practitioners need to pay attention to u-commerce strategy as technology ubiq-uity convergence will help in differentiation, cost leadership, and focus strategies. They also need to be tactful in ubiquitous commerce execution. They can use one service provider of u-commerce platform or opt for a combination of u-commerce services based on their customers' base and the needs of their customers. They must ensure they execute a platform that adds value to their services. Lastly, they must be prudent in u-commerce management. Mapping out strategies for content and performance optimization will help them to have a successful implementation of ucommerce while organizational design and change management will be a booster to the u-commerce development.
Limitations and future research
This empirical study dwelled on m-commerce users' experience in Africa context but did not put into consideration the developed nations. This development has created a gap for the scholars to undertake a comparative study on u-commerce between the developing and the developed countries. This type of study will give insight to the advancement of u-commerce globally. In addition, it will be interesting to use categorical variables such as gender, age, education level, and income as a moderator between trust and user's experience. The acceptance of u-commerce based on gender differences will be a welcome idea. The study also used a quantitative method, but it will be insightful for the future researchers to employ mixed methods to study ucommerce convergence and constraints in emerging economy such as Africa. The study on the impact of u-commerce on cart abandonment will be a solution to the widespread cart abandonment in online shopping. The study proposed the following research questions: (1) Why is gender, age, education level, and income an essential moderator of trust and user's experience of u-commerce? (2) How can u-commerce prevent cart abandonment and facilitate quick checkout in online shopping? (3) How can the convergence of u-commerce enhance user's experience and what are the constraints of its divergence in an emerging economy? The future researchers can explore these research questions and contribute to the literature of u-commerce.
